Introduction
Endoleak is defined as blood flow outside an endoluminal graft but within an adjacent aneurysm sac or segment [1] . This was first described in patients following endovascular repair of abdominal aortic aneurysm (AAA), and its occurrence was similarly established in patients who underwent open AAA repair, after a series of 6 patients with a type I endoleak-like phenomenon (also defined as a proximal pseudoaneurysm) was reported [2] . It is related with a proximal anastomotic dehiscence, resulting in a recurrent aneurysmal sac. It remains a rare but serious complication of open AAA repair; only a few type I or II endoleak cases have since been reported [3] .
We describe a patient, who presented with a proximal endoleak associated with a large lumbar outflow vessel (6 years after emergency open repair for a ruptured AAA) that may result in a development of a potential future type II endoleak. It was successfully managed with a combination of endovascular therapeutic procedures.
Patient consent was obtained for reporting this case.
Case report
In 2009, a 78-year-old man presented with a ruptured AAA and underwent emergency open AAA repair with a 20 mm × 15 cm Ultramax graft TM (Atrium Maquet Getinge Group, NH, USA).
He presented to the emergency department in 2015 with abdominal discomfort. Urgent abdominal computed tomography (CT) detected an 88-mm aneurysmal sac and type I endoleak-like phenomenon associated with an outflow through a patent lumbar vessel (Fig. 1a & b) that had the potential to develop a late type II endoleak. This was due to partial dehiscence of the posterior proximal suture line, with the leak communicating with a large lumbar artery anterior to the mid-body of the L4 vertebra, causing recurrent pressurization of the original aneurysm sac. A semi-urgent endovascular repair was performed using combined femoral and brachial approaches. Through a left brachial approach, a 90-cm, 7-Fr Flexor ® Shuttle ® Guiding Sheath (COOK ® Medical, Bloomington, IN, USA) was introduced into the aneurysmal sac via the dehisced portion of the suture line. A 120-cm MPA-A2 guiding catheter (Cordis Cardinal Health, Dublin, OH, USA) was inserted to the lumbar vessel (Fig. 2) . A 2.7-mm Progreat ® microcatheter (TERUMO ® Medical Corporation, Tokyo, Japan) was inserted into the guiding catheter using a co-axial technique. A left femoral approach was considered but a left brachial approach was used because it offers direct and easy access to the pseudoaneurysm sac and lumbar artery and allows the 7-Fr Flexor ® Shuttle ® Guiding Sheath to remain in situ without any interference. Moreover, we wanted to keep left femoral access available (Fig. 3) . The follow-up CT at 6 weeks post-operative showed no evidence of endoleak, and the patient remained well.
Discussion
Complications following open AAA repair are well described, with a 1.4% rupture rate and 3.7% rate of any aneurysmal-related intervention over an 8-year follow-up period [4] . Given the low rate of long-term complications, surveillance of patients following open repair is usually not performed.
In the first description of endoleak following conventional open aneurysm surgery in a series of 6 patients with type I endoleak-like phenomenon, all patients underwent open repair with successful outcomes on subsequent surveillance [2] . Although type I/II endoleak-like phenomenon has since been recognised as a rare complication of open AAA repair, there have been only a few published reports of endoleak-like phenomenon that have resulted in recurrent pressurization of the original aneurysm sac [3] .
Our patient presented with type I endoleak-like phenomenon, secondary to breakdown of the proximal suture line. Interestingly, there was antegrade filling of a large lumbar artery that did require a prophylactic embolization, to prevent any future type II endoleak after deployment of the aortic stent graft. In our institution, we selectively embolise the lumbar arteries, mostly the 3rd and 4th lumbar arteries, if the diameter is ≥2.5 mm and the inferior mesenteric artery if the diameter is >3.5 mm [4, 5] .
The timing of endoleak detection following open repair of AAA varies, ranging up to 12 years for detection of type I endoleak-like phenomenon presenting as a rupture [6] . This raises the issue of optimal follow-up after open AAA repair. No long-term follow up study has identified a case of endoleak after open AAA repair [7] . Another study using follow-up CT and MRI for open AAA repair reported a 2% late graft complication rate over a mean 87-month follow-up period, with no reported endoleaks [8] . Given the low complication rate, it would be hard to justify a similar protocol to that of endovascular repair after open AAA repair.
Nonetheless, endoleak-like phenomenon post-open AAA repair must be considered as a potential complication. They are related with anastomotic breakdown from loose sutures; this term, which had previously been used for occurrences after endovascular aortic repair, can be adopted for similar complications after open AAA repair, as long there is recurrent pressurization of the original aneurysm sac [2] . The challenge in the management of the present case was the combination of a patent large lumbar artery that would definitely result in a type II endoleak.
Type II endoleaks are the most common endoleaks encountered in clinical practice, accounting for approximately 40% of all endoleaks [9] . They occur when there is retrograde flow of blood into the aneurysm sac via an excluded aortic branch, most commonly the inferior mesenteric artery or a lumbar artery. Many type II endoleaks close spontaneously over time [9] . However, data suggest that patients with a persistent type II endoleak (>6 months) should be considered for more frequent follow-up and/or a more aggressive approach to reintervention [10] . The lumbar artery in the present case could have been accessed via the femoral approach using the Detino TM steerable sheath (Oscor ® , Palm Harbor, Florida); unfortunately, this sheath is not available in Western Australia (Perth), and an alternative that avoids a brachial approach is not available.
Conclusion
Type I endoleak-like phenomenon following open repair remains a rare complication. Endovascular repair of endoleak-like phenomenon post-open AAA repair is feasible and safe and can be achieved via combined coiling and stent graft insertion.
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